[Abstract] While the activation of the transcription factor interferon regulatory factor 5 (IRF5) is critical for the induction of innate immune responses, it also contributes to the pathogenesis of the autoimmune disease systemic lupus erythematosus (SLE). IRF5 phosphorylation is a hallmark of its activation in the Toll-like receptor (TLR) pathway, where active IRF5 induces type I interferon and proinflammatory cytokine genes. By using the phosphate-binding molecule Phos-tag, without either radioisotopes or phospho-specific antibodies, the protocol described here enables detection of the phosphorylation of both human and murine IRF5, as well as that of other proteins.
. Schematic of Phos-tag immunoblot analysis. Phos-tag binds specifically to a phosphate group on the target protein via metal ions, such as Zn 2+ or Mn
2+
. Non-phosphorylated and phosphorylated forms of the target protein (IRF5 in this figure) are separated by SDS-PAGE using acrylamide conjugated with Phos-tag, and then detected by immunoblot analysis using an appropriate specific antibody. The mobility shift of the phosphorylated protein is caused by trapping of its phosphate groups by the polyacrylamide gel-conjugated Phos-tag. Thus, multiple phosphorylations of IRF5 appear as different up-shifted bands, whose mobility shift increases with the phosphorylation level of each IRF5 molecule. 
Materials and Reagents

Tips (BM Equipment
,
2014), THP-1 cells stimulated with a lipopolysaccharide (LPS) (Ren et al., 2014), and Gen2.2 cells stimulated with CL097 (Lopez-Pelaez et al., 2014).
2. Remove the supernatant, tap the tube to loosen the cell pellet, add 5 ml of ice-cold PBS, and mix the cells by inverting the tube five times.
3. Repellet the cells by centrifugation.
4. Remove the supernatant, quickly centrifuge the sample, and carefully remove all residual supernatant without disturbing the cell pellet.
5. Add 50 μl of ice-cold EDTA-free lysis buffer to the cell pellet and then vigorously pipette up and down 20 times.
www.bio-protocol.org/e2295 2. When the run is complete, remove the gels from the apparatus and cut off the stacking gel.
3. Incubate the gels in EDTA-containing transfer buffer (25 ml/gel) for 10 min with gentle shaking (60 rpm) at room temperature. Discard the buffer.
Note: Since metal ions in the gel interfere with the transfer, EDTA-containing transfer buffer is used to remove them from the gel after SDS-PAGE.
Repeat the incubation twice (three times in total).
5. Incubate the gels once in EDTA-free transfer buffer (25 ml/gel) for 10 min with gentle shaking at room temperature.
Note: Since EDTA in the transfer buffer also interferes with the transfer, EDTA-free transfer
buffer is used to remove EDTA from the gel after removal of the metal ions.
6. Briefly pre-wet the PVDF membrane in methanol until the membrane is completely wet, discard methanol, add transfer buffer, and incubate for at least 10 min with gentle shaking (60 rpm) at room temperature.
7. Stack 5 filter papers, the PVDF membrane, gel, and 5 filter papers in this order from the anode (+) to the cathode (-) of the semi-dry blotter. Gently remove any air bubbles with the blotting roller.
8. Run at 100 mA/gel (2 mA of current per cm 2 of gel) for 60 min at room temperature. 
Note: Using the blocking solution (5% skim milk in TBS-T) to dilute the anti-IRF5 antibody (Abcam) causes the appearance of non-specific bands. For other antibodies, the blocking
www.bio-protocol.org/e2295 8. Detect the chemiluminescence using the luminescent image analyzer.
Data analysis
As shown in Figure 2 , phosphorylated IRF5 proteins are visualized as up-shifted migration bands (cf. Figure S5D Figure S5A of Ban et al., 2016 ).
The specificity of the antibody was confirmed by comparing the samples between wild-type and
IRF5-deficient cells (cf. Figure S5D of Ban et al., 2016) .
www.bio-protocol.org/e2295 
